Islamic architecture beginning in the 10th century is marked by distinctive star and line patterns called girih. These figures were thought to be interwoven continuous lines, created by simple tools such as straightedge and compass. Lu and Steinhardt (p. 1106; see the news story by Bohannon) find that by the beginning of the 13th century, artisans began to create these patterns from tilings of decorated polygons. The tilings became increasingly complex, and by the 15th century the patterns had evolved into quasicrystalline designs, well before the mathematical description of these space-filling patterns that possess rotational symmetry yet lack translational symmetry.
Supernova Smoke Rings
Supernova 1987A, the first supernova that could be seen with the naked eye since Kepler's The Shape of Sheets to Come
When the sides of a flat piece of paper lying on a desk are slowly pushed together, the sheet will eventually buckle with a periodicity that depends on its thickness or stiffness. The same procedure applied to a piece of aluminum foil may also lead to buckling, but will also lead to crumpling or wrinkling on a local scale. If either material has been previously deformed, the change in shape and curvature will likely be affected by defect sites. Klein et al. (p. 1116) propose a general description for shrinking of thin sheets that depends only on the resting shape of the material and an accounting of the stresses placed on the material. Ideally, the thin sheet will deform in a competition between bending and stretching energies that maintains a shape near the resting shape. The authors demonstrate their concepts using a series of polymer films with nonlinear concentration gradients of monomers that swell to different extents across their surface. In a Perspective, Kamien shows how this approach can be applied to everyday objects, like potato chips, and how more complex shapes can be designed.
Outlook for Bright Neutron Source X-ray and photon sources for spectroscopic and diffraction methods have increased in brightness by several orders of magnitude during the past 20 years, but the brightness of neutron sources for structural studies have increased by only an order of magnitude during the past 40 years. With conventional neutron source technologies (spallation and fission reactors) reaching a supernova in the 17th century, is of an unusual type, and its characteristics have suggested that its explosion resulted tens of thousands of years after the merger of two massive stars. However, a detailed model has eluded astronomers. Morris and Podsiadlowski (p. 1103; see the Perspective by Soker) have performed threedimensional computer simulations of such a stellar merger that can explain many of these features. After the two stars merge, detailed modeling of the angular momentum and accretion of gas from the two stars predicts two explosions, one that causes an "hourglass" ejection of material and the second that produces a smaller puff of gas. Together, these events account for the three rings of gas around the remnant of the exploded stars-two from the projected hourglass explosion, and an inner one from the second explosion.
Empowering Powder A central challenge in the structural elucidation of zeolites and related porous solids is the tendency of these materials to adopt highly polycrystalline morphologies that fail to yield clean x-ray diffraction data. The structures are nonetheless highly sought after in light of the catalytic significance of such materials. This Week in Science tion and electron microscopy data to solve particularly intractable zeolite structures. Using this method, they resolve the markedly complex 10-ring channel system forming the IM-5 zeolite, an active catalyst for hydrocarbon cracking and related reactions.
Beyond the Diffraction Limit
Most imaging techniques are diffraction limited, so that subwavelength information about an object is lost through the rapidly decaying evanescent waves. A number of techniques have been proposed, and some demonstrated, with the ability to form patterns beyond this diffraction limit, but these tend to operate in the near field. Lerosey et al. (p. 1120 ) use a time-reversal mirror-an antennae array that first detects the signal from a point source placed at the intended focus position, and then sends the signal back (time-reversal reflection)-to demonstrate the ability to focus microwaves on a receiver array to better than 1/30th of their wavelength. The technique was used to increase transmission rates for telecommunications by a factor of 3.
Plant Defense Coordination
Plants respond to pathogen attack by recognizing molecular signals from the invaders and instigating their own cellular responses to limit damage. Shen et al. (p. 1098 , published online 21 December; see the Perspective by Dangl) now show that two of the plant's defense systems themselves interact at the level of gene transcription. Studying barley's mildew A proteins, part of one of the plant pathogen response pathways, the authors show how these proteins are localized to the nucleus, where they alter transcription of factors that regulate the other plant pathogen response pathway. The plant's response to pathogenic attack is thus coordinated and tuned to be appropriate to the challenge.
New Clovis Culture Dates
The first well-established culture in the New World has been long thought to be that of Clovis, characterized by a distinctive shape of their hunting points. Waters and Stafford (p. 1122; see the cover and the news story by Mann) present a series of new radiocarbon dates on several Clovis sites and reassess previous more scattered dates. Together, these imply that Clovis persisted for only a few hundred years and occurred somewhat later than was previously thought. The dates are similar to dates for other cultures such as Folsom and Goshen and may imply that the Clovis culture may have emerged in the New World after a previous colonization.
Customizing MicroRNAs
MicroRNAs (miRNAs) are ubiquitous small noncoding RNAs that regulate gene expression in eukaryotes. Because of the double-stranded nature of intermediates in their synthesis, miRNAs are potential targets for RNA editing. Kawahara et al. (p. 1137) now show that members of a mammalian miRNA cluster are edited in their seed regions, the region which determines their target specificity. This editing of adenosine bases to inosine, which is tissue specific, changes the potential target range of the miRNAs. The edited miRNA, but not the unedited version, acts to repress an enzyme involved in purine metabolism, and mice expressing this miRNA have elevated levels of uric acid in the cortex of the brain.
Reversal of Rett Syndrome in Mice
Rett syndrome is a rare genetic disease caused by a mutation in the X-linked gene MECP2, which causes mental retardation and autism-like symptoms in young girls. Guy et al. (p. 1143 , published online 8 February; see the 9 February news story by Miller) engineered mice with an inserted sequence in the MECP2 gene that blocks its expression and show that the mice exhibit many of the symptoms of Rett syndrome. Reactivation of MECP2 in these mice before symptoms appear prevents disease. Reactivation in animals exhibiting Rett syndrome eliminated disease in both young adult males and mature females. Although such genetic manipulations are not possible in human patients, the apparent reversible nature of the disease suggests that therapy may be feasible.
